INTRODUCTION
In Ramanujan's notebook [7, Vol. 2, p. 31 l] is the statement "if a prime number of the form An + B can be expressed as ax* -by*, then a prime number of the form An -B can be expressed as bx* -ay*."
In a letter to the author [l], Bruce Berndt asked if this statement is true. After some preliminary results in Section 2 concerning the genera of classes of binary quadratic forms, we prove the following precise form of Ramanujan's assertion in Section 3. The author is grateful to Professor Berndt for stimulating his interest in Ramanujan's claim. is expressible in the form bX2 -a Y2 for some integers X and Y. EXAMPLE 1. It is well known [6, p. 2101 that every prime p-1 (mod 8) is expressible in the form x2-2yz (for example, 17 = 52-2.22, 41 = 72 -2.22, 73 = 92 -2.22, 89 = 11' -2.42). The theorem guarantees that every prime q = -1 (mod 8) is expressible in the form 2X2 -Y2. Since 2X2 -Y2 = (2X+ Y)'-2(X+ Y)' every prime qz 7 (mod 8) is also expressible in the form x2 -2y2 (for example, 7 = 32 -2.1 2, 23 = 52 -2.1 2, 31 = 72 -2.32). EXAMPLE 2. It is well known [6, p. 2111 that every prime p E 1 (mod 12) is expressible in the form .y2 -3y2 (for example, 13 = 4*-3.12, 37 = 72 -3.22, 61= 82 -3.12). Hence, by the theorem, every prime q E -1 (mod 12) is expressible in the form 3X2 -Y2 (for example, 11 = 3.22 -12, 23 = 3.32 -22, 47 = 3.42 -1').
Suppose that a, b, A, B are positive integers satisfying GCD(a, b) = GCD(A, B) = 1, ab # square, which have property (*). It follows from Corollary 2 in Section 2 that either (a) ab=O, 3,4,6, 7 (mod 8), or (b) ab = 1,2, 5 (mod 8) and ab possesses a prime divisor = 3 (mod 4), or (c) ab = 1,2,5 (mod 8), every odd prime divisor of ab is E 1 (mod 4), and the equation T2 -abU2 = -1 is solvable in integers T and ZJ.
We note that if (a) or (b) holds then T* -abU2 = -1 is not solvable in integers T and U. If (a) or (b) holds, it is shown that a prime q--B (mod A), GCD(q, 2ab) = 1, is expressible in the form bX2 -aY2 but not by aX2 -bY2, whereas if (c) holds every such prime q is represented by both aX2 -bY2 and bX2 -aY2. Some of these remarks have been observed by Berndt [ 11.
EXAMPLE 3. a = 1, b = 7, A = 28, B = 9 (type (a)) have property (*) as p = 9 (mod 28) implies that p = x2 -7y2 for integers x and y [S, Table III] (for example, 37 = lo2 -7.32, 149 = 182 -7.52, 177 = 172 -7.42). Indeed every prime q = -9 (mod 28) is expressible as 7X2 -Y2 but not as X2 -7Y2 (for example, 19 = 7.22 -32, 47 = 7.32 -42, 103 = 7.42 -32). Moreover every prime q = -7 (mod 65) is expressible as both 5X'-13Y' and 13X2 -5Y2 (for example, 383 = 5.10'-13.32 = 13.26 '-5.412 ).
Example 6 below shows that the requirement in the theorem that every prime p = B (mod A), GCD( p, 2ab) = 1, be expressible in the form ax2 -hy2 cannot be weakened to requiring only an infinity of such primes represented by ax2 -by'. EXAMPLE 6. Infinitely many primes p zz 1 (mod 328) are expressible in the form x2 -82y2 (for example 21977 = 1652 -82.82, 25913 = 1652 -82.42, 49201 = 2472 -82.12'), but not every prime p = 1 (mod 328) is expressible as x2 -82y2 (for example, p= 2297). Moreover, not every prime q--1 (mod 328) is expressible as 82X2 -Y2 (for example, q = 3607). Theorems 5 and V of [4] with r = 41 give necessary and sufficient conditions for a prime p to be represented by x2 -82~'.
PRELIMINARY RESULTS
If L, M, N are integers and x, y are independent variables, the function f =f(x, y) = Lx' + Mxy + Ny2 is called an integral, binary quadratic form. If GCD(L, M, N) = 1, f is said to be primitive. A primitive, integral, binary quadratic form will just be called a form for short, and we will write (L, M, N) for the form Lx2 + Mxy + Ny2. The discriminant of the form (L, M, N) is the integer M2 -4LN. We consider throughout only those forms having discriminant D = 4ab, where a and b are positive coprime integers with ab nonsquare. The forms (a, 0, -6) = ax2 -by' and (6, 0, -a) = bx2 -ay2, in which we are interested, both have discriminant where each di= +l (i=l,..., t+l). A nonempty set {6i,...,6,+i} is called a genus (plural: genera). Gauss proved that there are exactly 2' genera and that each genus contains exactly h(4ab)/2' form classes. The genera for discriminant D = 4ab can be determined by means of the product rule. In order to state the product rule we must introduce a little more notation. For each i= 1, . . . . r we let p: denote the exact power of pi dividing ab so that di > 1 (i = 1, . . . . r). We also let 2d denote the exact power of 2 dividing ab and set E = ab/2d, so that E = 1 (mod 2). We also define e, for i = 1, . . . . t + 1 as follows: (ii) ab E 2 (mod 8). Here r = t and there is one additional generic character xr + i to consider. We have Next we note that 
